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(54) METAL-CONTAINING ORGANIC POLYMER MATERIAL 

(57)Abstract: 

PURPOSE: To obtain the subject material excellent in |> 
heat resistance, mechanical properties, moldability, etc., jj — 
thus useful for molded products such as films, sheets 
and tubular products, comprising metal compound(s) 
and an organic polymer bearing an organic group 
containing a specific structural portion. 

CONSTITUTION: This material comprises (A) an organic 0 
polymer-bearing organic group-containing structural B V-{c ri'trtctt — c— 
portion of formula I [A is a heterocycle containing r*^^ r* 

electron lone pair-bearing N atom as ring-constitutive 
atom; B is either a group bound to the 2-site relative to 

the N atom of the heterocycle A, or an alkylene; D is ^ 
NQ1 (Q1 is H or an alkyl), O, etc.] and (B) at least one 
kind of metal compound selected from those belonging 

to the groups 2A, 3A, 4A, 5A, 6A, 7A, 8, 1B, 2B, 3B, 4B, and 5B in the periodic table. The 
structural portion of formula I in the component A is pref. a group with structure of formula II 
(R1-R4 are each H or a substituent; R5-R8 are each H or an alkyl; (m) and (n) are each an 
integer of 0-6). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^e word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) Following formula (i);. 
[Formula 1] 

O 
M 

A — B — D — C — ( i) 

A expresses the heterocycle which contains the nitrogen atom which has a lone-pair electrons as annular 
atoms among the formula of [above. B expresses combination or the alkylene machine combined with 
the position of the 2nd place to the nitrogen atom which has the lone-pair electrons contained in the 
aforementioned heterocycle A. D expresses -NQ1-, -C(Q2) (Q3)-, or -0-, and Ql expresses a hydrogen 
atom or an alkyl group here, organic polymer; with the organic machine which has a part for the 
structured division expressed with] to which Q2 and Q3 express independently a hydrogen atom, a 
halogen atom, or an alkyl group, respectively, and (b) the [ of a periodic table ] ~ 2A group - the ~ the 
[ 3 A group and ] ~ the [ 4A group and ] » the [ 5 A group and ] ~ the [ 6A group and ] ~ the [ 7A group, 
the 8th group, and ] - the [ IB group and ] ~ the [ 2B group and ] - the [ 3B group and ] ~ the [ 4B 
group and ] ~ the metal content organic polymer material characterized by containing at least one sort; 
of 5B group's metallic compounds 

[Claim 2] or [ in which an organic polymer (a) contains the nitrogen atom with which the heterocycle A 
in a formula (i) has a lone-pair electrons as annular atoms / not being replaced ] ~ or the metal content 
organic polymer material of a claim 1 which is an organic polymer with the organic machine which has 
a part for the structured division expressed with the aforementioned formula (i) which is the heterocycle 
which consists of 6 member rings or 5 member rings which are replaced 

[Claim 3] Whether the heterocycle [ in / a formula (i) / in an organic polymer (a) ] A is replaced Or the 
pyridine ring replaced, A pyrimidine ring, a pyrazine ring, a pyridazine ring, a triazine ring, a tetrazine 
ring, An oxazine ring, a quinoline ring, an isoquinoline ring, a NAFUCHI lysine ring, a phenanthridine 
ring, A pyrid quinoline ring, a pudding ring, a pterin ring, a quinazoline ring, a quinoxaline ring, A 
phenazine ring, a thiadiazin ring, an imidazole ring, a pyrazole ring, a thiazole ring, An iso thiazole ring, 
an oxazole ring, an isoxazole ring, a triazole ring, A thiadiazole ring, an oxadiazole ring, a tetrazole ring, 
an imidazoline ring, Metal content organic polymer material of a claim 2 which is an organic polymer 
with the organic machine which has a part for the structured division expressed with the aforementioned 
formula (i) which is a benzothiazole ring, a benzimidazole ring, a pyrazoline ring, or an indazole ring. 
[Claim 4] Following formula [ as an organic machine with which an organic polymer (a) has a part for 
the structured division expressed with a formula (i) ] (ii);. 
[Formula 2] 
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CR 5 R B )s-4CR 7 R 8 )^ D — C — 

(ii) 

4 

R 3 

Rl, R2, R3, and R4 express a hydrogen atom or a substituent independently among the formula of 
[above, respectively. R5, R6, R7, and R8 express independently a hydrogen atom or an alkyl group, 
respectively, m and n express the integer of 0-6 independently, respectively. D -NQ1-, - Express C(Q2) 
(Q3)- or -0-, and Ql Expresses Hydrogen Atom or Alkyl Group Here. Q2 and Q3 are a metal content 
organic polymer material of claims 2 or 3 which is an organic polymer with the organic machine which 
has a part for the structured division expressed with] which expresses independently a hydrogen atom, a 
halogen atom, or an alkyl group, respectively. [Claim 5] metallic compounds (b) - the [ of a periodic 
table ] - the [ 7 A group, the 8th group, and ] -- the [ IB group and ] ~ the [ 2B group and ] the [ 3B 
group and ] - the metal content organic polymer material of any 1 term of the claims 1-4 which are at 
least one sort in 4B group's metallic compounds 

[Claim 6] Metal content organic polymer material of any 1 term of the claims 1-5 whose metallic 
compounds (b) are at least one sort of the compound of Zn (II), Mn (II), Fe (II), Co (II), nickel (II), Cu 
(II), Pb (II), and Fe (III). 

[Claim 7] Metal content organic polymer material of any 1 term of the claims 1-6 whose organic 
polymers (a) are organic polymers which have the shape of a chain, and the branched chain structure. 
[Claim 8] The metal in metallic compounds (b) is coordinate bond or the metal content organic polymer 
material of any 1 term of claims 1-7 which is carrying out ionic bond to an organic polymer (a). 
[Claim 9] The charge of forming material which consists of metal content organic polymer material of 
any 1 term of claims 1-8. 

[Claim 10] How to perform melting fabrication using the charge of forming material of a claim 9, and to 

manufacture mold goods. 

[Claim 1 1] (a) Following formula (i);. 

[Formula 3] 

H 

A — B — D — C (i) 

A expresses the heterocycle which contains the nitrogen atom which has a lone-pair electrons as annular 
atoms among the formula of [above. B expresses combination or the alkylene machine combined with 
the position of the 2nd place to the nitrogen atom which has the lone-pair electrons contained in the 
aforementioned heterocycle A. And D expresses -NQ1-, -C(Q2) (Q3)-, or -0-. As opposed to an organic 
polymer with the organic machine which has a part for the structured division expressed with] to which 
Ql expresses a hydrogen atom or an alkyl group here, and Q2 and Q3 express independently a hydrogen 
atom, a halogen atom, or an alkyl group, respectively (b) » the [ of a periodic table ] - the [ 2A group 
and ] - the [ 3 A group and ] ~ the [ 4 A group and ] - the [ 5 A group and ] » the [ 6 A group and ] ~ the 
[ 7 A group, the 8th group, and ] - the [ IB group and ] ~ the [ 2B group and ] » the ~ the -- the method 
of blending at least one sort in 5B group's metallic compounds, and reforming a 
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H 2 ) 2 -, -(CH 2 )4CH = CH(CH 2 )3-> "(CH 2 ) 
4 CH=CH(CH 2 )4- -(CH 2 )5CH=CH-, - 
(CH 2 ) 5 CH=CHCH 2 -, -(CH2)5CH=CH(C 
H 2 ) 2 -, -(CH 2 ) 6 CH = CH-, -(CH 2 ) 6 CH = 
CHCH 2 ~, -(CH 2 )7CH=CH-, -(CH 2 ) 8 C 
H = CH- -(CH 2 )gCH = CH-, -(CH 2 )ioC 
H=CH- -HC2-O-CH2-, -CH 2 -0-(C 
H 2 )2~^ -CH 2 -0-(CH 2 )2- -CH 2 -0-(C 
H 2 )3-^ -CH 2 -0-(CH 2 ) 4 -> -CH 2 -0-(C 
H2)5~> -CH 2 -0-(CH 2 )6- -CH 2 -0-(C 10 
H 2 ) 7 -, -CH 2 -0-(CH 2 ) 8 - -CH 2 -0-(C 
H 2 )g-, -CH 2 -O-(CH 2 )i0-> -(CH 2 ) 2 -0 
-CH 2 - -(CH 2 ) 2 -0-(CH2) 2 - ~(CH 2 ) 2 
-0-(CH 2 ) 3 - -(CH 2 ) 2 -0-(CH 2 ) 4 -, - 
(CH 2 )2-0-(CH 2 ) 5 - -(CH 2 ) 2 -0-(CH 2 )6 

-(CH 2 ) 2 -0-(CH 2 )7- -(CH 2 ) 2 -0- 
(CH 2 ) 8 -, -(CH 2 ) 2 -0-(CH 2 )g- -(CH 2 ) 3 
-0-CH 2 - -(CH 2 ) 3 -0-(CH 2 ) 2 - -(CH 
2) 3 -0-(CH 2 )3- -(CH2)3-0-(CH 2 )4-* 
-(CH 2 )3-0-(CH 2 )5- -(CH 2 ) 3 -0-(C 20 
H 2 ) 6 -. -(CH 2 ) 3 -0-(CH 2 ) 7 -, -(CH 2 ) 3 - 
0-(CH 2 ) 8 - -(CH 2 ) 4 -0-CH 2 - ~(CH 2 ) 

4 - 0-(CH 2 ) 2 - -(CH 2 ) 4 -0-(CH 2 ) 3 - - 
(CH 2 ) 4 -0-(CH 2 )4- -(CH 2 )4~0-(CH 2 )5 

-(CH 2 ) 4 -0-(CH 2 ) 6 - -(CH 2 ) 4 -0- 
(CH 2 ) 7 - -(CH 2 ) 5 -0-CH 2 - "(CH 2 ) 5 - 
0-(CH 2 ) 2 - -(CH 2 ) 5 -0-(CH 2 )3-, -(C 
H 2 )5-0-(CH2)4- -(CH 2 ) 5 -0-(CH 2 ) 

5- , -(CH 2 )5-0-(CH 2 ) 6 - -(CH 2 )6~0- 
CH 2 -, -(CH 2 ) 6 -0-(CH 2 ) 2 - ~(CH 2 )6- 30 
0-(CH 2 ) 3 - -(CH 2 )6-0-(CH 2 )4-, -(C 
H 2 )6-0-(CH 2 ) 5 -, -(CH 2 ) 7 -0-CH 2 - - 
(CH 2 ) 7 -0-(CH 2 ) 2 - -(CH 2 )7-0-(CH 2 ) 3 

-(CH 2 )7-0-(CH 2 ) 4 - -(CH 2 ) 8 -0-C 
H 2 ~, -(CH 2 )8-0-(CH 2 )2- -(CH 2 )8-0 
-(CH 2 ) 3 - -(CH 2 )9-0-CH 2 -, -CCH 2 )g 
-0-(CH 2 ) 2 - -(CH 2 )io-0-CH 2 -, -CH 
2-0- (CH 2 ) 2 -0-CH 2 - -CH 2 -0- (CH 
2 ) 3 -0-CH 2 - -CH 2 -0- (CH 2 ) 2 -0- (C 
H 2 ) 2 -0-CH 2 - -CH2-O- (CH 2 ) 3 -0- 40 
(CH 2 )3-0-CH 2 - -CH 2 -0- (CH 2 ) 2 -0 
- (CH 2 ) 2 -0- (CH 2 )2-0-CH 2 -fc££W 

[0 0 2 3] Sfc, J^Lfc2fifftf)|fcfb!KsfiEi:LT 
«> ±mT'ffi*Vfcm-l^ -CH 2 -S- 
CH 2 -, -CH 2 -S-(CH 2 ) 2 - -CH 2 -S-(C 
H 2 )3~> -CH 2 -S-(CH 2 )4-, -CH 2 -S-(C 
H 2 )5~> -CH 2 -S-(CH 2 ) 6 - -CH 2 -S-(C 
H 2 ) 7 -. -CH 2 -S-(CH 2 ) 8 - -CH 2 -S-(C 
H 2 ) 9 -. -CH 2 -S-(CH 2 )i 0 -, -(CH 2 ) 2 -S 50 
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-CH 2 - -(CH 2 ) 2 -S-(CH 2 ) 2 - -(CH 2 ) 2 
-S-(CH 2 ) 3 -, -(CH 2 ) 2 -S-(CH 2 ) 4 - - 
(C H 2 ) 2 - S - (C H 2 ) 5 -, - (C H 2 ) 2 - S - (C H 2 >6 

-(CH 2 ) 2 -S-(CH2)7-* -(CH 2 ) 2 -S- 
(CH 2 ) 8 - -(CH 2 )2-S-(CH 2 ) 9 - -(CH 2 ) 3 
-S-CH 2 -, -(CH 2 ) 3 -S-(CH 2 ) 2 - -(CH 
2 ) 3 - S - (C H 2 ) 3 - - (C H 2 ) 3 - S - (C H 2 ) 4 - 
-(CH 2 ) 3 -S-(CH 2 ) 5 - -(CH 2 ) 3 -S-(C 
H 2 ) 6 - -(CH 2 ) 3 -S-(CH 2 ) 7 -> -(CH 2 ) 3 - 
S-(CH2>8-^ -(CH2)4-S-CH 2 - ~(CH 2 ) 

4- S-(CH 2 ) 2 - -(CH 2 )4-S-(CH 2 ) 3 - - 
(CH 2 ) 4 -S-(CH 2 )4- -(CH 2 ) 4 -S-(CH 2 )5 

-(CH 2 )4-S-(CH 2 )6-^ ~(CH 2 ) 4 -S- 
(CH 2 )7- -(CH 2 ) 5 -S-CH 2 - -(CH 2 )5~ 

5- (CH 2 ) 2 - -(CH 2 ) 5 -S-(CH 2 ) 3 - -(C 
H 2 )5-S-(CH 2 )4- -(CH 2 )5-S-(CH 2 ) 
5~> -(CH 2 )5-S-(CH 2 )6- -(CH 2 ) 6 -S- 
CH 2 - -(CH 2 ) 6 -S-(CH 2 ) 2 - -(CH 2 )6~ 
S-(CH 2 ) 3 - -(CH 2 )6-S-(CH 2 ) 4 - ~(C 
H 2 ) 6 -S-(CH 2 ) 5 - -(CH 2 ) 7 -S-CH 2 - - 
(C H 2 ) 7 - S - (C H 2 )2". - (C H 2 )7~ S - (C H 2 ) 3 

-(CH2) 7 -S-(CH 2 )4- -(CH 2 )8-S-C 
H 2 -, -(CH 2 ) 8 -S-(CH 2 ) 2 - -(CH 2 )g-S 
-(CH 2 ) 3 - -(CH 2 )g-S-CH 2 -, -(CH 2 )g 
-S-(CH 2 )2- -(CH 2 )io-S-CH 2 -, -CH 
2~S-S-CH 2 - -CH 2 -S-S-(CH 2 ) 2 - 
-CH 2 -S-S-(CH 2 ) 3 - -CH 2 -S-S-(C 
H 2 )4~> -CH 2 -S-S-(CH 2 ) 5 - -CH 2 ~S 
-S-(CH2)6~^ -CH 2 -S-S-(CH 2 ) 7 - - 
CH 2 -S-S-(CH 2 ) 8 - -CH 2 -S-S-(C 
H 2 )g-, -CH 2 -S-S-(CH 2 )io-, -(CH 2 ) 2 
-S-S-CH2-, -(CH 2 )2-S-S-(CH 2 ) 
2~, -(CH 2 ) 2 -S-S-(CH 2 ) 3 - -(CH 2 ) 2 - 
S-S-(CH 2 )4-^ -(CH 2 ) 2 -S-S-(CH 2 ) 
5-, -(CH 2 ) 2 -S-S-(CH 2 ) 6 -^if5:Ptf-53 

[0024] ±MLtz2ffi<Dimk7mm£i,x 

fct, ±iBT*#J^LfcJSWCfc, -CH 2 -NH 
-CH 2 - -CH2-NH-(CH 2 ) 2 -, ~CH 2 -N 
H-(CH 2 ) 3 - -CH 2 -NH-(CH 2 ) 4 - ~CH 2 
-NH-(CH 2 )5-. -CH 2 -NH-(CH 2 ) 6 - - 
CH 2 -NH-(CH 2 ) 7 - -CH 2 -NH-(CH 2 ) 
8-, -(CH 2 ) 2 -NH-CH 2 - -(CH 2 ) 2 -NH- 
(CH 2 ) 2 - -(CH2) 2 -NH-(CH 2 ) 3 -, -(C 
H 2 ) 2 -NH-(CH 2 ) 4 -, -(CH 2 ) 2 -NH-(CH 2 ) 
5-, -(CH 2 ) 2 -NH-(CH 2 ) 6 - -(CH 2 ) 2 -N 
H-(CH 2 ) 7 - -(CH 2 )2-NH-(CH 2 ) 8 - - 
(CH 2 ) 2 -NH-(CH 2 )g-, -(CH 2 ) 3 -NH-CH 
2 -, -(CH 2 ) 3 -NH-(CH 2 ) 2 - -(CH 2 ) 3 -N 
H-(CH 2 ) 3 - -(CH 2 ) 3 -NH-(CH 2 )4-, - 
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(CH 2 )3-NH-(CH 2 )5- -(CH 2 )3-NH-(C 
H 2 )6~ -(CH 2 )3-NH-(CH 2 ) 7 -, ~(CH 2 ) 3 
-NH-(CH 2 )8- -(CH 2 )4-NH-CH 2 - - 
(CH 2 )4-NH-(CH 2 )2- -(CH 2 ) 4 -NH-(C 
H 2 ) 3 -, -(CH 2 ) 4 -NH-(CH 2 ) 4 - -(CH 2 ) 4 
-NH-(CH 2 ) 5 - -(CH 2 ) 4 -NH-(CH 2 ) 6 - 
-(CH 2 )4-NH-(CH 2 ) 7 - -(CH 2 ) 5 -NH-C 
H 2 ~, -(CH 2 ) 5 -NH-(CH 2 ) 2 - -(CH 2 )5" 
NH-(CH 2 ) 3 - -(CH 2 ) 5 -NH-(CH 2 ) 4 - - 
(CH 2 )5-NH-(CH2)5-^ -(CH 2 )5~NH-(C 
H 2 )6-> -(CH 2 ) 6 -NH-CH 2 -, -(CH 2 ) 6 -N 
H-(CH 2 ) 2 - -(CH 2 )6-NH-(CH 2 ) 3 - - 
(CH 2 ) 6 -NH-(CH 2 ) 4 - -(CH 2 ) 6 -NH-(C 
H 2 ) 5 -, -(CH 2 )7-NH-CH 2 - -(CH 2 ) 7 -N 
H-(CH 2 ) 2 - -(CH 2 ) 7 -NH-(CH 2 )3- - 
(CH 2 ) 7 -NH-(CH 2 ) 4 - -(CH 2 ) 8 -NH-CH 
2~> -(CH 2 ) 8 -NH-(CH 2 ) 2 -, -(CH 2 ) 8 -N 
H-(CH 2 ) 3 -, -(CH 2 ) 9 -NH-CH 2 - -(CH 

2 ) g-NH-(CH 2 ) 2 - -CH 2 -NH- (CH 2 ) 2 - 
NH-C'H 2 - -CH 2 -NH- (CH 2 )3~NH-C 
H 2 -, -CH 2 -NH- (CH 2 ) 2 -NH- (CH 2 ) 2 - 
NH-CH 2 - -CH 2 -NH- (CH 2 )3-NH- 

(CH 2 ) 3 -NH-CH 2 - -CH 2 -NH- (CH 2 ) 2 

— NH— (CH 2 ) 2 -NH- (CH 2 ) 2 -NH-CH 
2-, -CH 2 -N(CH 3 )-CH 2 -, -CH 2 -N(CH 

3 ) -(CH 2 ) 2 -, -CH 2 -N(CH3)-(CH 2 )3- - 
CH 2 -N(CH 3 )-(CH 2 ) 4 - > -CH 2 -N(CH 3 )- 
(CH 2 ) 5 - -CH 2 -N(CH3)-(CH 2 ) 6 -, ~CH 
2-N(CH 3 )-(CH 2 )7- -CH 2 -N(CH 3 )-(C 
H 2 ) 8 -s -(CH 2 ) 2 -N(CH3)-CH 2 - ~(CH 2 ) 
2 -N(CH 3 )-(CH 2 ) 2 - -(CH 2 ) 2 -N(CH3)- 
(CH 2 ) 3 - -(CH 2 ) 2 -N(CH 3 )-(CH 2 ) 4 - - 
(CH 2 ) 2 -N(CH 3 )-(CH2)5-. ~(CH 2 ) 2 -N(C 
H 3 ) -(CH 2 ) 6 - - (C H 2 ) 2 - N (CH 3 ) - (C H 2 )7 

-(CH 2 ) 3 -N(CH 3 )-CH 2 - -(CH 2 ) 3 -N 
(CH 3 )-(CH 2 ) 2 - -(CH 2 ) 3 -N(CH 3 )-(C 
H 2 ) 3 -, -(CH 2 ) 3 -N(CH 3 )-(CH 2 )4- ~(C 
H 2 )3-N(CH 3 )-(CH 2 ) 5 -. -CH 2 -N(CH 2 C 
H 3 )-CH 2 -, -CH 2 -N(CH 2 CH 3 )-(CH 2 ) 
2-, -CH 2 -N(CH 2 CH 3 )-(CH 2 )3- ~CH 2 
-N(CH 2 CH 3 )-(CH2)4- -CH 2 -N(CH 2 C 
H3)-(CH 2 ) 5 - -CH 2 -N(CH 2 CH 3 )-(CH 2 ) 
6~, -(CH 2 )2-N(CH 2 CH 3 )-CH 2 -, -(C 
H 2 ) 2 -N(CH 2 CH 3 )-(CH 2 ) 2 - -(CH 2 ) 2 -N 
(C H 2 C H 3 ) - (CH 2 ) 3 - - (C H 2 ) 2 ~N (C H 2 C H 
3 ) - ( C H 2 ) 4 -, - (C H 2 )3~ N (C H 2 C H 3 ) - C H 2 

- -(CH 2 ) 3 -N(CH 2 CH 3 )-(CH 2 ) 2 - -(C 
H 2 )3-N(CH 2 CH 3 )-(CH 2 ) 3 - -CH 2 -N(C 
H 2 OH)-CH 2 - -(CH 2 ) 2 -N(CH 2 CH 2 OH) 
-(CH 2 ) 2 -fctr&igtf5z:£#-e£&o 
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too2 5] ±MLt-2m<Dm\^mmnLx 
»i. ±mvmBLt~imiz^ -ch 2 -ch 

(CH3)-CH 2 -, -CH 2 -CH(CH 3 )-(CH 2 ) 
2~> -CH 2 -CH(CH 3 )-(CH 2 ) 3 - -(CH 2 ) 2 
-CH(CH 3 )-CH 2 -, -(CH 2 ) 2 -CH(CH 3 )- 
(CH 2 ) 2 - -(CH 2 ) 2 -CH(CH3)-(CH 2 )3- 
-(CH 2 ) 3 -CH(CH3)-CH 2 -. -(CH 2 ) 3 -CH 
(CHs)-(CH 2 ) 2 - -(CH 2 ) 3 -CH(CH 3 )-(C 
H 2 ) 3 ~, -CH2-CH(CH 2 CH 3 )-CH 2 -, -C 
10 H 2 -CH(CH2CH 3 )-(CH2) 2 -, -CH 2 -CH 
(CH 2 CH3)-(CH2)3-s -(CH 2 ) 2 -CH(CH 2 C 
H 3 )-CH 2 - -(CH2)2-CH(CH 2 CH 3 )-(CH 
2 ) 2 -, -(CH 2 ) 2 -CH(CH 2 CH 3 )-(CH 2 ) 3 -, 
-(CH 2 )3-CH(CH 2 CH3)-CH 2 -. -(CH 2 ) 3 
-CH(CH 2 CH 3 )-(CH 2 ) 2 - -(CH 2 ) 3 -CH 
(CH 2 CH3)-(CH 2 ) 3 -. -CH 2 -CH(CH 2 OH) 
-CH 2 -, -(CH 2 ) 2 -CH(CH 2 OH)-(CH 2 ) 2 

[0 0 2 6] MWS.i$W (a) te, ±fBtf>5£ (i) T*« 

20 zti&ffim&m-tzm®& myzn* rmmft 
(i) *m?z>m%mi *ft-=>mm&#x& 

(i) &mirzmm&ttttti$tiT^z>mwm£mi 
m (Mum*. mmtm. imLtcmvmm. 

<mmmmx$> ottst BiMt feotti 

[0 0 2 7] mfeZnZbOXltfo^ £»££tt 

(a) <DK-?.m}*mm-&mw&i$m>&v>wmh 

40 >Ku>fv^u>, dfu^aa^i^x 7&x/i//-7*v 
x>df«k, y>? y KU^//^*yx> J^j&ifflDs; 
x>jftm£#; jjfyx*i/>, 3KU^n^l/>, jKU>f 
y^i/x x^ uy/mm¥-)i$m£r&te£tf J £0) 

T^u;i^xx-r;i/^if®T^u;i^s 

y W»ir=jl/ ; i&^^x;i/^«^# ; jKU U> ; A 
BS ; )K'Ji-f ; iK'Jxf l/>f U7 ji I/- K 
50 i$Vtt\/yT\sy9V-Yte&ZR:(bm<K>iXV3L7. ; r 
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ftffli ; 75 yttHB ; 3flttWy x;wi«*£©*ft; 
[0 0 2 8] #«Sfil=J# (a) CfeWC, 

^*©micfi^ig|j^ (i) zmtzim&tmsvx^ 

[0 0 2 9] ±IBLfce>*>T-fc. mWm&fa (a) ©^ 

\stdm&>ffi&*m?&m®s£&T'ib^T. -e©j:e> 20 
&*$ffi£^mcttu-c#M$# (i) zm-tzmm 
mm&m&&&zf/&t=.\*m$mt.Lxi&&LT. mm 
(a) jw»aa*iT^*ffl*i5«u\ *i/t, 
*r«g£# (a) Ba»R*fettattLfc* 

tt®^*S£floMWc*f LT«Sfc <fc tf/* 
S^LT^itSP^ (i) &#t&#MK&*Alfe?iW 

(a) {C^M-fb-^fe (b) ©Jj>fc<il%»l 

n, mwm&w (a) ii^Mfb^fe (b) #©&s>f*- 

LX. mmSLim (a) ©»&*fcamA#*IBK± 

x\ fmmw&iHsxmtoxtmxtbv. L^mizm 

[0 0 3 0] |^£*l*%©'?tt&Vvtf. JdBC-DHT 40 
HtVf#t?x.y* jKU^V^I/X 3Kyx~r;bfc 

tt, MS&ltfilJBttfctt. ;*f5*4E£ffifl&WHJ- 5 0 
r-i 2 0Tc©*gHfc##u I^sfefetiWb^jW- 
5 0*C~2 0X;©«c#fi£U SB-?tt»ftttflre& 
£tt 6 ffl?fcJfct«S£ttK:#Bi9Jfl- (i) 5r^-T 

*eaa-^# (a) &tetu *©j:-5ci/c»&*ifc« 

mnirf* (a) IC^Sfb^fe (b) 5:»rSi:H>fb 50 
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U Rfc&*fetittfll&Nft5 0-0-3 0 0iCtC*T*±# 
bfci7Xh^- (Hfl#©^S^^#tttm) 

[0 0 3 1] L*»Lfc#&, ±KLfc»6lC|»&*\ * 

fttt. H&53im*fc £© v ^*i©#£t*& otfe 

££^wc#i,T«E@tt£» (i) zm+zmmmm 

XLXmW&iift (a) fcJ»*U -f©^«tt^ 
(a) iZ&Mitism (b) fe»*.S£4:K:J:oT, #88 
mSfa (a) fc&Rftett (b) ®&«>f*>i:CD|ailC 

im. mm, mmsm, wmm. imm>fiLt&z 

izmmffi- (i) «r#t6««ttSS:»ALfe»^CI*. 
«&itt«:#***M^*t«©*t^©«£v * 

WBS:ff-5ifc««T?S. WclKifll^ (i) Sr^fS^ 

[0032] mmm& (a) 4ttc£^««E&aK^ 

(i) Sr#1-S#68S©^>tf!l^ <BXm&) 
fi^c (a) <Z)« «K& CBffife dMBW, 

(a) <DK-xmft*m&-?z>mwi 

SjK'J ittJVifS isU*r-*>* fe«*© 

5>i:©fi(6»cJ:y#&*i&>KyT5 K, 
©iPI«si:^-;i/i:©^cj: y»&ti*jKy *-jK 

*-N«:if) ©m*a^T-fes«^^ mmmsmz 
(D *m-?z>mmm*o. oooi~i. o 

*?*L<ttO. 0 1~0. 3 ^;i/©f^T'3^$ 
•tt*l«J:<, ^Cj:oT{i##S-&#:©-**fc«M 
*©SgS|5©*lC^ggP^ (i) Sr^-tSJ&^&i^S 

[0 0 3 3] HteS*l* ! fc©T!ttftV»#. mtt 

(a) jxy^^^y^f^yT-f 
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LT&mitism (b) zv&&t&£ % m>ym»ttm 
(i) fc3frr**»fc*ALfc#y***yw»**- 

/I/£&JRfb£4fe (b) ©£j(W*:/fc©reEflU8K:J:o 

h<Z)M»Cgtilig|S# (i) &#***«lt«*Al/C 10 

^SS^ft (a) ZWkU ZOWmSft (a) 

m\&m (b) *®«aMi3*aE«y:*<a! 

So 

[0 0 3 4] MWm&fr (a) (C£^««Gfiffid> (i) 

m-tzmmmmAim. wsmm- (a) ©§8g# 

(a) tt. HStCTIE© (1) Sfel* (2) flW&ttTflK 

(1) ^*M3ftTV***am^W»LT*ft 
(i) «:#t*««BSS:#A+*m 20 

(2) mm# a) zm+zmumm-ox^ztt 
[0035] mLKz^xmwm&frmzmmfr 

(i) fc#***«6«:*ALT:*fMte# (a) 
JW*±IB0 (1) ©*«SK:J:*»^tt. «ttt£6tt(c 

^AL^Sffc^^>aS$i±T, ^*&fiHr# (a) «&! 30 
[0 0 3 6] RE6£3*l*%»a>TWyfeV\W. ±K (1) k 

(1) -1 : "FiB<Z>5£; (iv) X*mZtlZiJft#*ci/)l 

Sii^^^^sfe^-r^-fb-^ * (v) T?*ati 

[003 7] 

Mfc 9] A-B-D-COOH (iv) 
A-B-D-COX (v) 

(A-B-D-CO) 2O (vi) 
A-B-NCO (vii) 

[Ac£L±IB<Z>5S; (iv) ~ (vii) ICfc^T, A, Bfc 

[0 0 3 8] (l)-2: JfcfE0>j£ (iv) T^SftS 50 
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(v) T*^$tlS^^^^^$:*-tS*;i/3i<>S^N 
K, * (vi) -?3&*l*fflRg«aBiaitfc#'f 
)\stfymf®l<#!z)&£Xfi& (vii) -e*3*l««d«tt 

[0 0 3 9] (1) -3 : TflBOiS (viii) X'&Zft 
<Z>5$ (ix) Tf*S*i*TSy|SfcSate£*G^«:# , i- 
[004 0] 

[-fbl 0] A-B-OH (viii) 
A-B-NH2 (ix) 
[fc£L±iE©5$ (viii) fc«fctf (ix) (CfeWT, Afe 

(-co oh) , *j;\,iii>m/^>( rat (-cox) , 
tefrjjfttfymM (-co-o-co-) fc«fcowvs/ 

[004 1] (1) -4 :TK©* (x) T?*3;ri*SI 
[0 04 2] 

[-fbl 1] A-B-D-CO-E-Y (x) 
L±g&<D&, (x) ICfeWC, A, B, Dfe*tfEt«Wa 

S/A* *A^>IWt*«WS. *^>»/>5-f Kit. 

*ji#>m^j k*. r^s> xjk 
[0043] jiiBbfc ( i ) vim ummt lti* 

(1) -1~ (1) -4©*^^fc*] ftfT^CafcoT 
»*. «t8P^ (i) fe**6**lS«*A1-*»©*« 

«d»ati-f, ^^a^fls (a) iz&tf&K-xBfritte 
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[0 0 4 4] -fBTbPSSStlStjO'ett^V^ _l 

fBLfc (1) [JlfltWfcLTM: (1) -1~ 

(i) -4<Dm&& T-mmtz. mmsmmmx 
<fctrefBg&#3-s±iB©5£ av) ~ <x) (DVN-rn*> 

>, 2-r^y^^;i/tfi;e;>, 2-7$yx^-;i/fcru 

2-t Kn^rS/bTU^X 2-tKB*Wf* 

tfu^x 2-t Kne/*x^;i/tfu^x 2— fyj/ 10 
7>^t?y^x 2— rys/y^ibi^Mfus?:/, 2* 



->f y*/y>Mx^;nfy s», 2- (2-tru^x 
M Bf& 3 - ( 2 - y e;x;i/) ' zfu tt>m, 4 - 
(2-tfU^x;i/) nK. 2-^ntf^->i?-2-^^ 
2 - try V—Wf-Afxj&n/Hiizwy s?>*fb 

[0 0 4 5] RBJgStlSSxZmifcV^ ±fBLfc 
(1) ©*t*CJ:oT«iS*l6, ffi§SP# (i) 

(a) COJWWfliil/ttt. 

TfB©5S; (xi) ; 
[004 6] 
Hfel 2] 



:h,-nh — H — 



di) 



^;bi/n^ifx ±sa©^: (xi) xmt*ti&mmm& 

t. LX^nimm+izii^LX^&mitfvJvzfi' 
ytaZ*:m-fz>z-Z.tfx<&z>. 

[0 0 4 7] mfeZftZ*<DX'\*&^i)\ _hfBL* 



(2) o>-m&>mmni>x\%> TSB0>#?£&#tfs 

(2) -1 :TIB<Z)3; (xii) ; 
20 [0 0 4 8] 



Ktl 3] 



o 
II 

A — B — D — C- 



R 
I 

■Z C = 



[_hiB0>5£ (xii) icfcWT, A, Bfc<fctfDtt:t&fBJg 
mwtt$VX&>). (-) £fcli-NQ4-, 

-O-, Wl-, -NQ5-W2-, -0-W3-^if©2 
m<Z>mZmL, Z.Z.X\ q3 x wl. W2;fc«fctfw3 
IZffiSSfemot&VXtbV. R9 RlO^J:t5Rlltt^ 30 

[0049] (2) -2 : TfBODsS (xiii) ; 

[00 50] 

[ftl4] 

A-B-D-CO-Z- (xiii) 
[±fE0>j£ (xiii) icfcwr, A, B, DfcJctfZ&tu 

& jjAstflri/Jim. -fVS/7*-Mi. X 40 

-e, * k\moy£wmiti^hm&ttx^wm&& 
(a) ^tsm 

[0 0 5 1] ^e>l5B^$tiS=b©-eii^v^ ±|B 
(2) -l<?)ii*)gflmtlM£\;X\^ 5£;A-B-D 

-co-T'^s*is^*-ts, (**) T^y;i^x 
v-, ti/?-^^;^-, s?x>^rE,»v-&£r£:# 

S^SS:WS3i;^T*#So ±IB (2) -2© 50 



ktt^V^7*-K^?u*>^U3tfyv-i:, ±|B 
©ss (xiii) T^snss&^-y-tfJic^f S^7^>, 
^^^iKt^^H^^-frT^y^i/^ 

4fe) £-fciB©5£ (xiii) T^tiSSfc^H^icW-ts 
(i>"^;i/^>SHfc-^fe) =&Mf5$-B:T3Kyx^ 

fc±8B©5£ (xiii) T*Sn-5SS:^ct»^1- 

[0052] *Lx*$mx\-z, ±M\stemm&& 

(a) IC^UT, 1 9 7 0#IUPACffr£&fCg^5 
<. MJB»*©f&2Aik S*£3Ajfc S&4A|& I5A 
tt. H6A^, ft 7 Aft. «8ift. ilBl, H2 B 

e> *>©*j»& < 1 % 1 mvimik&m. ?&t>t>&mit-& 

m (b) ©3fc©«MKfc*>l»fc^S1iT, 
ffil^iWfWts. -£©^©&M<bi^> 

(b) iCfeWS^IIilLTli, Zn (II) , Mn (I 
I), Fe (II) , Co (II) , Ni (II) , Cu (I 
I), Pb (II) fcitfFe (III) fr&illSJlS, HBR 

Lm&'$tmx>$>2><DimtL\ / \ &mit&®} 
(b) a, g^e. u*) 7*y;i/ga&&^ 
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(D-tvvtfywm.. mm. mm. mt 
m. mm. ymivtok r^jiT^bi-hm-^^ 
^sre&sc&aw* wc, &Mitts® (b) 
TZn (II) axt&fazm^f-'&sizit. m&<ofo\ 
m^wm^mt^^m^mmmmmmmim^ 

[0053] im&mmwm&mmiz&v2>imit& 
m (b> <jy%Mm*\^tvt;%&<m\zm&itv¥. & 
m&m (b) (D^mma^pKmo -rmmn&fr 

(a) £4Mft:#ffe (b) h<Dimftm\z^xmmm, 10 

(a) x>m&mit-&m w o$mte&z&vx. & 
Afk6tt (b) <D&*m\stz&m&*m&a>im*i, 
k «*.«. tetana* U) &*-r*««sjcfiw*ii 
A««trys;iflre**«att^» (a) iczn an \t 

#<»fc«#S**»att. (a) 

&)yyni=£MZ.fthXZn (II) fc£tofc*&0. 1 

fcy, #iczn (ii) ft^ftfei^ <m& 

x&mzttm&izmjztm^tivmznx. mtm. 20 
wm&. mmsm.. 3>¥mm*&z&.n. Lfr«*mk 
ffimwmmitmxmz&mtu s&tteickyttM 

tfsiSAtffcryy^arcfcsfcatta* (a) tc*fb 

T, Mn (ID . Fe (II) , Co (II) , Ni(II) £ 

itfcu (ii) <Mt^oyp&< lmz&mzitz 
m&it. mmmm- (a) qnz&ttzvvyymi^ji 

Sfcy*n&®£Mfflfc£ft&#&o. 0 5~2 ; E;i/CDi!J 

(^KO^»^^#?:^$-&-5»^tt*C^tf*) 30 
T^S-BrSil, (a) Z&mitlS® (b) 

0. 5^e;i/ (^;i/) ©SF&-e^ 3 *fc»£K:**ffl 

mmtmj&ztix. mm. mrnm. mmmL. ±imm 

[0 0 5 4] (a) s\(D±m<t&®J (b) © 

T?S. (a) 0>ftffib&gi$lG&fMb^ 40 

m (b) ^tttsm (a) 

<& (b) snag*©* zm^Lx^-smmmmmm 

(a) t&mik&fo (b) fct»HWn!«ai/t#e> 

[0 0 5 5] ±|BT*»e>ftfc3M8W©fcS^g*E^ 
tttWCtt. «WBLfcJ:3fC *T8ffi^ (a) (c^JH 
fb#& (b) fcB!£bfcBM*T?, (a)i:4 
Mlb£© (b) fcfflWKlMtVvHSflWfl^eT. ftfbA 50 
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*?mm>±Mk mm. ±m®m.. mm&ffm±^ 
z<Dwmmm*>ixz>t>\ M-i.mmm.-m- (a) iz 

SS*o^^^<«iS^*f33«k^*;i/5j<-;i^ (-c 

o-) nmmizmEtzmM^Mtezt&mititfto 

(b) *{cfe»-ts^M>r*>i:0r^cSBffie^> 

(a) {CffiSa*ig^ifbS:#e>@^^«g*^S 
*l<5 £ £ K J: 5 *)0> kttS. 
[0 0 5 6] -£LT, JJBUfcifctt. &iH©HfigM& 

(a) {C^b^l (b) fcE&l&&lte#$tl&£- 
floWPftftt. ^Mfb^fe (b) fc«#U&Vvffiirafr 
(a) {Cjfc^T, #BtgP# (i) fc*"**«MS*«DJg 

*g#iHEft (trudge icfcfc^*#*&g«r*3<J:tf 
m^^mmjizm-j < mmivmLmttmmmiz */ 
yhtztmz. mm» (i) *mt$>mwmz&v 

(-CO-) ®{«?§»cg^ < 
©i»iR»*HSiffiKfl!|{c$/7 h VX^&ztlz&^xm 

£Mfb£<& (b) #<D&M>f;*-;/#*r«&B^ 
# (a) ommm (l) S:*-rS««Si:i2®^5: 

(a) t&Mitism (b) 

[0 0 5 7] — tfefeCDX^l/^^f^-yv-^ ttf 
IBUfcJ. Appl. Polym. Sci. , 199 
4, 5 1, 3 6 5-3 7 4ICM3lvrvv&£ys;>9! 

fe«»»c^rt*-fey>i>Mb5j<y^i/d' a 

[0058] *br, *m$<D±m%mmwmisWfm 
x*\%. ±^t=m^<mmmm-&n^-i5x. mm 
mm- (a) <d^- *nft*m&?&mmm.m#.fot£ 

m^mmwm&mmtf32±ymmx'&z>m&it3 J u 
m®x<Dfflgiztt?zmmmm*%i}£fo\ miz. 
^9m<o^mnmmmmmmn, mmmm (a) 
tpK.n»&tmtt& (i) &«-rs^«ss®#eEtc«fco 

[0059] *%mo>&m-$mmim&ffitmi*. 

SMbRsum ^c^Rk mm. mm®, mm. m&w& 
Ztowmm i mtr-izzwxtZiZmzi&KX'sm-? 
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[0 0 6 0] ±miz «fc y mbftttftmox&m&mmm 
(a) \z&mit&m (b) ^m^x^h^t^m 

mm. <&mm. -fu-rn^ *u>#- 
ffl£t*z<»ftm&<m>*a>im&*$mhx. 74 jv 
u s/-k < mm. mm. *omv>&mmk 10 

[0 0 6 1] 

tt<mmm!MR<0m& te&xfmwmmKD* 20 

(-CO-) <D$mmh&&Tm : -C-N 
^*m®iUL^ (Tm) (Tg), ^ 

im&i&g (Td) , (e* ) , mmm (mv) 

[0 0 6 2] fcf U S;>atXttfcr93?>atSfrllfBS»g> 

xsmmM&t&m (B^m^m^m r j 1 r 

-5 5 0 0J ) fcffiWC, KB r&{C<ty^#H^t 30 

>m% fctttf^ vzmKa&t&'itffls&. v y 

[0 0 6 3] Bfc& ( (Tm) fej:tf3tfg^iei»jft (T 
g) : 3T^fe»*it • x;bV- (PERK 

IN-ELMER) *±gg TDSC7J ) £&BUT\ * 

«8ft£#w&-i 5 0"cotag^e>3ooic®iag* 40 

X'gWmi 0X>/ftXimLX. M& (Tm) 35«fctf 
(Tg) £M£Lfc„ 
[0 0 64] ^BB^MM (T d ) : gttSS^aggff 
(S3*W*5^*±§3 TTAS-2 0 0j ) SftfflL 
T, ^Bttl^M*^*:, m&ffiiT. 3 0W&5 0 0 
■C*T*10TC/^T«bT^fi¥M*&JgLS (Td) SrM 

[0 0 6 5] mm (E' ) :tai^ffl^yi/7 

fi^LT7-f;i/A OP<*S$5 0 0*im) SrSSiU 3© 50 
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74 ji/Aosftfc- 1 & or:*M?> l 5 oic*T!fflffi«fli 
as^tfiW rDVE-V4j ) MiSSRi ih 

zT-, *amm (e* ) «:«tebfc. 

[0 0 6 6] jgj&iftiig (MV) :tii^ffl^b 
*JjSgbT:M;i/i» 0^3^ 2 mm) fcSBiU Z.<D7 

jKuommm. (mv) t, raatrc^tegst 

l»yy**tf3» rRMS-8 0 0j ) £&8UT, mm 
l 8 Oic, SS»6iS0. 1-1 O/^afcftTfcfflJfeL 

fee 

[0 0 6 7] affitt : «titt£f^&eMrc«Kl' 

[0068] <mmm i> 

y HCTU&8«4 0 0 0 0 ; jJ<U V**fr*/U*&r> 

l^fetJO. 0 4 4^;i4§^-] 4 0aJK*fb^n 
;i/ 1 4 »&6n*.T, 01CT* 1 2 OdMMSJSS-ttT^/bJK 

n 9-f Mld«SefbKy V* ^S/n 4 o SP 
[0 0 6 9] (2) ±IB© (1) T'^fe^;!/^-;!/^ 

h9tFn79>3 0 0»Ci«!PU ZLtl(C2-r* / 
^^;i/tfU2»l 5gp?:jD^T^aTT*2 O^SfSS 

ic*i o o ogp^inA, zitiicsfifx^;i/i o o ogp$: 

s:e*LT, ±8h©^; (xi) xmtsixz>&) pymrm 

(xl) X3kZtlZ>m>ffc&%fe= 0. 0 4 4€;i/] 4 0 
£P£#fc, 

[0 0 7 0] (3) ±gB (2) X-mtt (xi) T*^$ 
^SSSrffiil^Si: bT^SSeiWJ i?**Ji*S/ntt 
yi o^7-v^Yuy^y/^9J-^m^m. 

(1 : 1 0 oawc«l¥Lfctfe *©»«JC«l 

>fb3gl90. 7 4gp&iD^.^S:©*t-Si:, ifrfclcH-ffc 

[0 0 7 1] (4) ±IE© (3) T»&*MfeHf*5R© 

if u i?ymsawm#w) &ymz#&t&wm 

x (-co-) <i>mfembiz&^<B^<D&mm. 
mmmM^am- c - n -©ffisu^ics^ < ^^ws© 

iBWaffiR. (Tm) t3tf5^«»jft (Tg) , fe«k 
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5 TIH®^ 1 Kjfct i: y T* & o fc, 

[0072] (5) _tiB0) (3) ■cm^titc.m 

iagl 8 0'C-e5 0~'l 0 0kgfi/cm2©JE*TlC 

(E* ) &±IBLfe^£T«Lfei:zi5, •X'yTtim 
M. (Tg) J:»;<ftV«fln?tt2. lXlOlO^^/c 
m2T*«>y, U^>73m& (Tg) Jty^SKT'li 
1. 2X 1 08^>f>/cm2T*feofe. ^<D7>T 10 

;i/A<D^flifi5S (MV) 1*1. 2X 1 027K-rXT*feo 

[0 0 7 3] <£%ft| 2> 

(1) $$mi<D (3) fCfeWOfrffclBmo. 74g|$ 

fcanAs-fcb »; \zmfrry%y o . 34 as&an**:^ 

( 2 ) jue ( 1 ) ■*» e>tife@^<^ii (v># 
g^tffla^*© tr u s»aitc E&ir*&#timc&5 20 

<^^©iRte?g$St, (-c 
o-) ©#*SIS»lciS:3 < *W«cDPSiRm »<Nlg& 
c - N - ©#S®^lcScJ < *^©®iKiS[ 

ft ltt& (Tm) W5^« (Tg) , fc«fctf3®f¥? 

tf>* 1 {CjjVT £ £ y T'fe o fc. 

(3) _hfH© (2) -eff&ti&Btttta&jK 
*fif3Ktt>KU *\B/5/n 1 

3 0*CT?5 0~1 0 0kga/cm2cDjE^TfC7 p U^ 
f83&Lfc£Z.?>, 0 /nm(Z)Si}J5;7>f;i/AS: 30 

[0 0 7 4] <HafcM 3> 

(1) MGKffl® (3) icaswcaMfcEttO. 7 4gp 
fcitoSttfo U JC*f ba AA» h 0 . 3 6 »&6n*.fcJei0f. 

(2) ±ta (l) T*#e>*ifcHflctKtf>&« (ny1;i/ 
h) #^ESd<U^^;i/i/D^-y-Mcfe^SbfUi» 

<*^©©iK?m ^frog^©*;!/*-;^ (-c 40 

O-) ®#SS^^lcS^<^^©®iR^ 

#©s- c - n - <nwmm\zm-3 < mnmnwm. 

ft ffiM (Tm) iLH*773m& (Tg) , a3J:tH»J! 
ttfc±ISLfe*8acJ: yMfe&fettgHjif Lfci: Z!6TfB 
am i tcjSf y -e&ofe. 

(3) *fc, jiiao (2) -zm*>frtcMtm.<D&m 

5 01CT'5 0~1 0 0kgfi/cm2cDffi^3TtC^^ 
#5Z1£#T'££:. 50 
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[0075] <mm i>»k«i© (i) "rajwK 

5/n*tf> D&¥*&#?44 0 0 0 0 ; jKU ifttfrS/ 

1 *e^Sfc »J 0. 0 4 4 *E/Hg£] 0>ft& (T 
m) (Tg) fiitfiWBtt&JdBLfc* 

Stc* U!ll!lft*fcWW«bfei:i5TTB(^2 jcs^-i: 

[0076] <J£«M 2>lttMllS (1) TffiAR 

i/U*fry 0Bt¥Wf*4 0 0 0 0 ; jKU V**Jlti/ 

*5/JWfci s e;i>3;feyo. 0 4 4^;id|s§£] 1 ogs&r- 
h 5 1 Kn 7 5 * y -MmSfflt (i : i«» 
m i o oaucagflfb&fe *®*M»c*fia6tto. 7 

(Tm) (Tg) , fccfctfjgl^ 

[0 0 7 7] <^gM 4> 

( 1 ) M*ss*;i/3i<* s/-n^wrjat>Ky s?^ 

n**> DK¥*I4>?S4 8 4 0; jKU V**JU*/U* 

;i/J/D^>4 0g|J&#fe o 

(2) _hiBtf> (1) Tf»feliS5taB*AaK- i n/^n9>f 
KStWJ y*^;i/>> 4 Ogp^ h^t 

try yy 1 1 i$S:*nAT^MTT* 2 0 

0 0 omteM^ ZMzmm^Jls 1 0 0 0SPS:*D^.T 

LT, ±ia©^; (xi) -c*an«try2?i«d*as3W 

^^;i/2/n^rj/#ffii^;wcMt-s_hSB<Z)^: (xi) t*^ 
S4xS»D^fll^= 0.031 .4 0gp^#fe o 
[0 0 7 8] (3) ±|B (2) -CWfcS (xi) T?3t3 
ti6*S:fil5RflBJC*i-*SEfbKy V**JM/xi *W2/ 1 
0»&T-h9fcKO75>/**y-/WRdWK (1 : 

l^Stfc) 1 ooauctMCLfefe ^©^cJS-fbffi^ 

0. 6 0gp$:*D^.^K$:©*-r5i:, lttt»tC@-fb*^ 

(M^) ^SBffe«y^^-/bs/a**j/©H 

(4) ±IE0> (3) T^&JifcH^®^! (3g«S) 



(14) 
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26 



(-co-) (Mmm\z.m-3 < mmmmm, 
M^aggtf am- c - n - < mm® 

wsm. m& (Tm) Mt9*jmj& (Tg) , &x 

too7 9] <smm 3> 

(1) ISBfcMl© (1) £<ktf (2) £H!IC:DiI£f? 10 
oT, ±IB<Z>5S; (xi) T?*SftS£ys?:/at£*iljW( 

C^^S/n*S/i 4 E^/C*M-*±B«^ (xi) 
•e*S*l*il©*irG«te-0. 0 4 4^1/] 4 08P&# 

( 2 ) ±IB ( 1 ) -CWfcillEKcwCfbKU S?**7l/5/n 
<#^«Scd®]R^ ^ffl!m»*cD*;i/^;i^ (-C 

o-) <mmmhizm^<mm<mwm. mmm 20 

CDS- C - N - <ZXtt&gft£2^ < * 



tR. ftft (Tm) (Tg) , fcJ:£R£l8 

-(45:J:fBLfc*«(c<k y $J5£S felifW L£ £ ^ 3TIB 

[0 0 8 0] <i*®0!l 4> 

(1) $960*4© (l) fcJ:tf (2) nmttJMZft 

ot, ±ib©5£ (xi) -e«an«brui?>«d*«fe* 
1 *;wc*f-r*_fcHB©* (xi) -eststisg©^ 

#J£=0. 0 3 1^1/] 4 0«JS:f»fc. 

(2) ±12 (l) ^fcWRfflasftjKUS^^S'n 

^>K4diMt£*fcin*.tTc, *©**-?-©M*a&© 
try s»atd#aw»©fc; y s;>3tfcS3fci-a#*&nii{c 

(-co-) ommmizm^Kmmmmm. * 
mmm<pom- c - n - ©tmtBBius^ < m$m<D 

WWm. (Tm) hX ! ?7Jm& (Tg) , fc<fc 
[00 8 13 

an 









KB « 




1 


2 


3 


4 


0*T«»£tt (a) : 












flBttffl 


mam 








0.044 


0.044 


0.044 


0.031 


o**Mftttft*tttmoA8: 










MiftMi (b) <oas 


ZnClt 


KnCl, 


C0CI1 


ZnCli 


MfcMi (b) o&fi(tn/)» 


0.044 


0.022 


0. 022 


0.031 






















c«o<D^«asKi(ci'') 


1612 


1616 
1606 


1601 


1612 




1570 


1558 


1558 


1556 




14S7 


1485 


1485 


1487 






tt. 


116 






-m 


-126 


-126 


-126 


& a 




»* 


mm 


mvt 




0 


O 


0 


0 



1) *9«>:'aMSO£K<v4>|»M» 

3) 4>> t «J o + t y 1 t/l/Sfc^OAIIft^tt (b) ©E6»& 
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»2] 
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it 






i 


2 


a 


4 


OfttttS&tt (a) : 
















ISflUE 








IP. IW4 


0.044 


0.031 












ASNfcGfc (b) «>aa 


0 


&C1, 


o 




(b) o^mc«^)» 


0 


0. 044 
































1653 


1655 








1541 


1541 








1475 


1475 


Ufc*<Tm} <t> 


-85" 


-AT 




-60 




-125 


-126 


-126 


-126 


a n 


*© 


£» 


ft* 


mn 


am 


O 


X 


6 


o 



[0 0 8 3] ±iE®*lfei:^2CDiis§^^ ffim 

ft (i) fe*-r*«aa®iwc»*±iaz« (x» -c 

m (b) ©iar-s>sJ&fbffi$&, &{bv>#>£fci#£ 

ys>**\n/S/ndMf->tt. &«{b-^ (b) fr£#Lfc 
nJttBHS £fcWJt^J4tf>^fejtf y 5>**7i/5/n*tf 
> Lhia©^ (xi) xmtsnz&jvym&mmzwm. 

KUfc*T, Vvf*l%i, * (xi) T«atl«lfUy 

h-rzumz* * (xi) xmznzxvvymsmwm. 
^*fettM*fi^tf<7)*;i/3j<-;us (-co-) ®#ttg 

as y , if u vymss^mmma tzimmmn lx 
m^&^tfvytr^u^yh&mb&m (b) 

[0 0 8 4] JIK, ±IB©&l;i3«fctf& 2 

(i) ^-rs^«5^)lST*fe-5±IB0^ 
(xi) T-^SIXS \£ 'J S?>gt^&gS:{&!$IS* fcttM* 

i5® (b) <Z) lfiT'&S&flSB&K *&fbV>#>;fcfc« 

*ffc3/t/H»fel)II*.fc, £S£0jf l ~ 4 ©&S#«3Hfctf 



yy**\fl/2/n*tf>li. *0>Sll& (Tm) tf. ?&tfc£ 
«:-riWJ 1 ~4 O^ttJKV) ^^;i/2/ndr-9->lCit^ 

30 [0 0 8 5] 5> 

(i) ^^^^us^-rsM^o^jKy-fv^ 

l/> C 'OHO >??\>m. fL I R4 1 Oj ; 

2 5 0 0 0; Vl/^f^^^WN-^XX^l^fS^y 

u>#(4) i y o . o 3 1 

^w^Lfe^s^y^y^u^] 4 ogpicf^b^*^ 
)i 1 3gp$:in>t-c, oict* l 2 o^r^5$-&T*;i/^ 

4 ras««SHfcKy>f yyi/>4 ogp&#fc 0 

[0 0 8 6] (2) _hflB0> ( 1 ) T*#fe^;i/3i<-;b^ 
D7>f K»^^tt^y-f y^U>4 OgPfc-r S^fc K 

P7^>3oogpic^fl?u r*iC2-T5y^-n/bT 

y Vy 1 0SPS:iD^T^MTT*2 O^SiSSitfe. r^: 
(xi) X-gtZtlZ bf y UTJg^ 

50 bTv^^o^y^y^u^ (>fy^" 
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29 30 

uymtO l *MzM-t&±3Ea>i£ (xi) X*mzti&m * (l) (l) fc<fctf (2) tmiZXMMr 

a^m^=o. 0 3i^;i/3 4 0gp?:^ o ot, ±ib©5$ (xi) -e^3*ist? u p>%t$mmim 

[0 0 8 7] (3) ±fB (2) •mfc±iB©5S; (xi) LTi^UTV^^tf^fetf 'J >T V>>V> [jK 

T-3i3*i5g&MSigfcLT#t£^#y>fV?V:v !M V^U:/ 1 ^;HcM"f 3±iB©5£ (xi) T*3t£*lS 

1 OaSSr^h^fc: K075>/^ * 7 g©S£ltr#J£= 0.031 *E/b] 4 0©£#fc. 

(i : ims&Q i o omz.m&htd&.. (2) ±sb (d xmdmkom&# y >r y y u > ic 

fl«»0. 5 86P$:in^^S:W*1-SSil, tit^tCB jttUfb^fcfeSnAt' 

ftJtol&RgfflR. WHMWWOA^JKr.^ (-CO 

[0 0 8 8] (4) ±JB0 (3) T*#e>*lfcHftctfcD 10 -) ©#«^^lcS^<^>n«g©iaiRi2g|5c, MRMRfitft 

&m ghb) •^^S5Ku>rv^'i/>tcfettsbfUi?> ©g- c - n - <mmmh\zm-3 < ffimwwsaxL* 

m^ma&<&i£vvymz&&ir&mpmfflsmK dm) tnt?xm& erg) , fc^tssnB-ttS: 

(-CO-) ©ft«gmc2£-5 < 3^©lgU2&K8k 8ft 4JCa%rtfe»JTf*ofc. 

{Wilg#©S-C-N-©#a$^Cgt5<^W©® [0 0 9 1] OHfiffil 6> 

MI, (Tm) £if9MB»j!k (Tg) , 33<fctf (1) |£6£0!J5© (1) £ HI BlEB&tfo 

TfB0D*3fCat-rtfe»JT«>ofe o h5tKn79>3 0 0Sl${Cj§^U 3.*UC2-75>> 

[0089] (5) Sfc, ±83© (3) T^tlfe® **7l/- 5 1 1 . 4gP&&n*.T£MT 

mxz&m (mm jv^^yzumi 5 20 T-2o^as$itfeo #cwe> ^h^t kd:7^>£ 

01CT-5 0~1 0 0 kg*/cm2©ffi^TtC^^X^ ®*L/fe^> *J^ft**y-;i*fiKfln*.*4:, ^© 
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